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[57] ABSTRACT 
A device for correcting shading in video signals which 
has conventionally occurred due to variations in speeds 
of the scanning spots. Speeds of the scanning spot are 
detected, and variations in these speeds are also de 
tected. In addition, conventional-type digital correction 
values for correcting geometry and convergence errors 
are produced. Variations in speed are detected, and are 
digital-to-analog converted. A shading output correc 
tion signal indicative of a sweep speed variation is pro 
duced. This signal is added to the digital correction 
values to form a corrected correction value. 

3 Claims, 2 Drawing Sheets 
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APPARATUS FOR CORRECTING FOR SHADING 
DEFECTS IN VIDEO SIGNALS INDUCED BY 
VARIATIONS IN THE SPEED OF SCANNING 

SPOTS IN A TV CAMERA 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

The present invention relates to television cameras. 10 
More particularly, the present invention relates to the 
correction of uniformity variations or shading, particu 
larly of black and white signals, resulting from varia 
tions of the spot speed, the geometry and convergence 
of the three primary color images of a video camera. 
A three-tube colour camera subdivides the light re 

ceived during shooting using an optical system, to form 
three so-called primary images on the targets of three 
red, green and blue tubes. These images are then de 
tected. A dif?culty encountered in this system is the 
centering of these images and the superimposing of the 
three scans, centering and superposing is necessary to 
cause passage of spots at the same instant onto the three 
imges of the same point of the object. The ?ne adjust 
ments of these images areas and the geometry distor 
tions of the scans and the objects may be adequate at 
times, but the precision required is such that the geome 
try adjustments are not maintained over a period of 
time. Adjustment systems exist for restoring the super 
imposed position (convergence) by modifying the scans 
or sweeps of the tubes with respect to one another, so 
that the resulting signals can, by superimposing, restore 
a good quality image. Generally the geometry correc 
tion is calculated for the green channel by comparison 
with an electronic test pattern, and is applied to the 
three channels of red, green and blue. Supplementary 
convergence corrections are then calculated relative to 
the green channel taken as a reference and are applied 
to the red and blue channels. 
At present, automatic adjustment systems exist which 

are controlled by microprocessors and modify the line 
and frame sweep speeds of each of the three tubes as a 
function of the calculated corrections. In one of these 
known systems, correction signals are established after 
a measuring cycle and are superimposed on the horizon 
tal and vertical sawtooth sweep signals of the pickup 
tubes. These correction signals accelerate or decelerate 
the speed of the scanning or sweep spot and thus obtain 
appropriate centering and superimposing of the three 
colours. The correction signals are typically ?ltered in 
an analog or digital manner, or smoothed by calcula 
tions. However, these correction signals still induce 
discontinuities in the sweep sawtooth. These disconti 
nuities lead to spots or stains in the resulting image, 
which can be intensi?ed by subsequent video process 
ing of the grey expansion type, automatic servocontrol 
of the black level, intensifying of the contours, etc. 

Independently of the uniformity defects induced in 
the signal from a television camera by spot speed varia 
tions, there are other uniformity defects, whereas the 
scanning of an image of uniform luminance and hue 
should give ‘primary signals with constant values. In 
practice, such constant values are not obtained for vari 
ous reasons linked with faults in the optics, e.g. non 
uniform sensitivity of the scanners, to stray light, etc. A 
correction of such faults or defects, called spots or 
stains, is conventionally accomplished by adding to the 
video signals correction signals produced at the line 
frequency and at the frame frequency for the correction 
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2 
of black spots and by multiplying the video signals by 
correction signals for the correction of white spots. 
These correction signals can be regulated manually or 
automatically on the basis of a test pattern, or by a 
combination of both of these. This so-called stain or 
spot correction is carried out directly on the signals 
from the pickup tubes and consequently make it possible 
to maintain high (white) and low (black) levels of the 
video signal at constant values for each of the three 
tubes. 
However, as stated hereinbefore, apart from these 

spots or stains which are corrected in a conventional 
manner, the spots or stains linked with speed variations 
of the sweep spot produced as a result of the automatic 
correction of the convergence and geometry by an 
automatic correction system are added thereto. These 
latter stains are much more clearly de?ned than the ?rst 
mentioned stains. This phenomenon is particularly sen 
sitive in the vertical direction of the image. Thus, in the 
horizontal direction, the sweep correction is carried out 
with a timing greatly exceeding the horizontal sweep 
frequency, so that the correction signals are smoothed 
in horizontal de?ection coils. This smoothing is much 
less pronounced in the vertical direction, because the 
speed variations in question produce interlining varia 
tions of the frame. These defects have always existed, 
but the use of automatic means and digital geometry 
corrections have led to spots, whose geometrical shape, 
linked with the manner of measuring the errors and 
correcting them, is visually unfavourable. Thus, the 
correction signals resulting from the scan lead to varia 
tions in steps, which can be large. Smoothing has made 
it possible to reduce these variations, but the increases 
are visible on the image, particularly in the transitions 
between the elementary scan patterns in the uniform 
zones. Thus, if at a given instant the speed of the spot is 
increased compared with the preceding instant and the 
quantity of electrons to be discharged on the target is 
the same (hue and luminance are equal to those of the 
preceding instant), the resulting scan signal increases, 
which leads to overbrightness in the restored image. 
Conversely when the speed of the spot decreases, the 
scanned video signal decreases. 

In order to solve this problem, the apparatus accord 
ing to the invention detects the variations in the sweep 
speed of at least one scanning spot, e. g. that of the green 
channel, because the variations in the two other chan 
nels are the same, except for the differential conver 
gence corrections. These variations correspond to the 
derivative of the sweep signal of the scan spot. This 
signal is identical in phase and in shape to the defects 
noted on the tubes. This signal is then added, with an 
appropriate gain and sign, to the correction signals of 
the black and white spots of the three channels or di 
rectly to the corrected video signals. 
The present invention further de?nes an apparatus 

which corrects for shading induced in video signals 
from a television camera when the shading is caused by 
the variations in speeds of scanning spots. An automatic 
correction circuit includes a microprocessor and a cor 
rection storage device which stores values used for 
correcting geometry and convergence errors. The val 
ues are updated during measurement cycles and are 
read under normal operations. These increases are also 
used for correcting for the shading. A digital to analog 
converter and an integrator ampli?er, as well as a com 
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bination circuit, correct these values as well as receiv 
ing video signals from the pickup tubes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

An exemplary and presently preferred embodiment 
of the invention will be described in detail with refer 
ence to the accompanying drawings, wherein: 
FIG. 1 shows a block diagram of a ?rst embodiment 

of the correction apparatus according to the present 
invention; and 
FIG. 2 shows a block diagram of a second embodi 

ment of this correction apparatus. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 is a block diagram of the apparatus according 
to the invention. A scanning test pattern 1 is associated 
'with scanner 2, which is e.g. a three-tube scanner as 
indicated hereinbefore, supplying three red, green and 
blue video signals. These three signals are applied to an 
automatic regulating circuit 3, which has error measur 
ing circuit 31 for measuring errors in order to detect 
geometry and convergence defects. The variations de 
tected during a measuring cycle are processed in a pro 
cessing circuit 32, which establishes the necessary digi 
tal correction values to correct errors detected by mea 
suring circuit 31. These correction values are stored in 
a storage circuit 33. A correction signal generator 34 
supplies, on the basis of the digital correction values, the 
signals necessary for controlling the horizontal and 
vertical sweep circuits of the three red, green and blue 
tubes. A microprocessor 35 controls the circuits 31, 32, 
33, 34. 

In a system where spot correction is also carried out 
by the automatic correction circuit, the correction sig 
nal generator 34 also supplies signals for correcting the 
black and white spots for the three tubes. The sweep 
correction signals are applied to the control input of 
sweep circuit 4 and the spot correction signals are ap 
plied to the video processing circuit 5, which also re 
ceives the video signals from the tubes. The sweep 
circuit controls the tubes of scanner 2 and the video 
processing circuit 5 supplies the video signals from the 
camera. The hitherto described circuits are of a conven 
tional nature. The circuit according to the invention 
also has a circuit 6 for detecting variations in the sweep 
speeds of sweep signals from sweep circuit 4. Signals 
characteristic of the sweep speed variations are pro 
duced by circuit 6 and are applied to the input of a 
combination circuit 7 located between the spot correc 
tion signal outputs (also called a shading correction 
signal) of generator 34 and the spot correction inputs of 
the video processing circuit 5. Thus, the characteristic 
signals of the sweep speed variations called shading 
correction signals are combined with the conventional 
spot correction signals. ' 
The circuit 6 for detecting the sweep speed variations 

can be realised in various different ways. It can be a 
circuit for differentiating the sweep signal, or a circuit 
for the line-by-line correlation of the sweep signal, par 
ticularly for detecting sweep speed variations in a verti 
cal direction, but any other appropriate construction 
can also be used. 

In the special embodiment of the convergence and 
geometry correction circuit described in the prior art, 
the processing circuit 32 associated with microproces 
sor 35 is coupled to receive outputs such that it can 
calculates increases in the sweep control voltage. Such 
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4 
increases are applied directly, following digital-analog 
conversion, to the sweep circuit 4. These increases in 
the sweep control voltage cause changes in the slopes of 
the sweep sawteeth and also may lead to spots or stains 
on the images. 

In a special embodiment of the invention described 
with reference to FIG. 2, these increases are directly 
extracted at the output of storage circuit 33 and are 
applied after digital-analog conversion and without any 
other processing, except for a possible amplitude adjust 
ment, to the output video processing circuit 5 which 
receives the video signals. 
FIG. 2 shows a diagram of this second embodiment 

of the apparatus according to the invention, where the 
same elements as in FIG. 1 are designated by the same 
references. The circuit 6 for detecting sweep speed 
variations has an input connected to the output of stor 
age circuit 33. This input, indicative of the increase in 
sweep control voltage, is connected to the input of a 
digital-converter 61, with an associated clock signal. 
The analog signal output of said converter is respec 
tively connected to the inputs of two operational ampli 
fiers 62, 63. These ampli?ers are connected so as to 
directly supply output signals having appropriate gains 
and signs, which are a function of the further processing 
in the video processing circuit 5. The output signal of 
ampli?er 62 is applied to three potentiometers 64, 65, 
66, whereof the settings are a function of the respective 
levels of the three video signals for the correction of 
black spots in the three channels R (red), G (green) and 
B (blue): TBR, TBG, TBB. In the same way, the output 
signal of ampli?er 63 is applied to three potentiometers 
67, 68, 69, whose settings are also a function of the 
respective levels of the three video signals for correct 
ing white spots in the three channels R, G, and B: TWR, 
TWG, TWB. 

Combination circuit 7 then solely comprises adders 
for adding the conventional black and white spot cor 
rection signals of the three channels from the correction 
signal generator 34 to the thus obtained supplementary 
correction signals. 

In practice, the faults found are mainly linked with 
vertical sweep speed discontinuities induced by the 
geometry correction common to the three channels, so 
that a correction based on vertical sweep voltage in 
creases simultaneously applied to the three channels 
may be adequate. 
However, the invention is not limited to these special 

embodiments. In particular, if the supplementary differ 
ential corrections made to the vertical sweep speed for 
red and blue tubes for convergence correction purposes 
also induce signi?cant defects, these supplementary 
variations can also be detected and added to the already 
processed spot correction signals for the red and green 
channels. 

In the same way, it was stated hereinbefore that the 
spots on the screen can be produced by vertical sweep 
speed variations. However, although the horizontal 
sweep speed variations produce spots which are visible 
on the image, the same correction can be carried out by 
detecting horizontal sweep speed variations in one 
channel, or in the three channels and addition of the 
detected signals, with an appropriate gain and sign, to 
the black and white spot correction signals. These sup 
plementary correction signals need to be at frequencies 
which are submultiples of the. line frequency. 

Finally, it has been assumed in the above description 
that the scanner was a three-tube scanner, each of these 
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tubes being controlled by a horizontal sweep signal and 
a vertical sweep signal. However, this description is not 
limitative and the invention is also applicable to a cam 
era in which the trichromatic scanner only has a single 
tube. In this case there is obviously no horizontal sweep 
and vertical sweep and the detection of the scan varia 
tions takes place for said single tube, because there is 
only a centering (or geometry) problem and not a con 
vergence problem. 
What is claimed is: . 

1. An apparatus for correcting for shading induced in 
video signals from a television camera by variations in 
the speed of scanning spots in pickup tubes of said tele 
vision camera, said scanning spot speed variations being 
produced for correction of geometry and convergence 
errors in said pickup tubes, said apparatus comprising: 
means for producing digital correction values for 

correcting said geometry and convergence errors, 
including a microprocessor; 

storage means, connected to said producing means, 
for storing said digital correction values; 
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6 
means for producing black and white spot correction 

signals based on said digital correction values; 
means for detecting variations in the speed of a scan 

ning spot in at least one of said pickup tubes in at 
least one scanning direction, comprising: 
(a) digital-to-analog converting means, coupled to 

receive stored digital correction values from said 
storage means; 

(b) ampli?er means, coupled to said digital-to 
analog converting means, for producing shading 
correction signals; and 

means for combining said shading correction signals 
and said black and white spot correction signals 
with said video signals to produce corrected video 
signals. 

2. An apparatus as in claim 1 wherein said ampli?er 
means includes means for adjusting the DC levels of 
said shading correction signals. 

3. An apparatus as in claim 2 wherein said ampli?er 
means comprises a plurality of output potentiometers 
for deriving a black and a white shading correction 
signal for each of said pickup tubes. 

1k II! it * * 


